A comparative analysis of bone formation induced by human demineralized freeze-dried bone and enamel matrix derivative in rat calvaria critical-size bone defects.
Human demineralized freeze-dried bone allograft (DFDBA) and enamel matrix derivative (EMD) have been used with varying success for the treatment of bone and periodontal defects. The purpose of this study was to compare qualitatively and quantitatively the bone formation induced by DFDBA and EMD to that of a positive control, recombinant human bone morphogenetic protein 2 (rhBMP-2), in the 8-mm rat calvaria critical-size bone defect. Five groups of five rats each were used. The two test groups were DFDBA and EMD. A negative control consisted of a defect without any biomaterial implanted, a positive control consisted of a defect filled with collagen carrying rhBMP-2, and a non-surgical control consisted of the intact rat calvaria. Eight weeks after implantation of the biomaterials, histologic analysis was used for qualitative assessments and microcomputed tomography was used for quantitative assessments of bone formation. Statistical evaluation was performed by analysis of variance followed by the Fisher's least significant difference multiple-comparison test. In the negative control and EMD groups, the histologic analysis showed no bone formation within the center of the defect and limited bone repair at its margins. In the DFDBA group, granules of DFDBA were still present 8 weeks after implantation, and a limited degree of osteoinduction was seen at the center of the defect. The microcomputed tomography quantitative analysis showed a limited capacity of DFDBA and EMD to induce bone formation, and no statistically significant difference was detected among DFDBA, EMD, and the negative control. On the contrary, the positive control (rhBMP-2) consistently showed regeneration of bone throughout the critical-size defects. Unlike rhBMP-2, DFDBA and EMD had limited ability to induce bone formation in the rat calvaria critical-size bone defect; therefore, they may not be effective as bone-regenerative therapy for critical-size defects.